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(57)  An object is to realize execution of an access
point function while keeping power consumption low. A
cell phone 1 has a relay unit 16 for relaying data trans-
mitted between a digital camera 5 and a network, and a
relay controller 17 for changing an operation state of the

Mobile terminal and communication control method

relay unit 16, based on a location state in a mobile com-
munication network 2 derived based on a reception sit-
uation of a signal from a base station 2a of the mobile
communication network 2, and a location information in
a wireless LAN 3 derived based on a reception situation
of a signal from a base station 3a of the wireless LAN 3.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentinvention relates to a mobile termi-
nal with a data relay function, and a communication con-
trol method thereof.

Related Background Art

[0002] Ingeneral wireless LAN communication, an ac-
cess point at public facilities or at home is connected
through a broadband line to a network and a session is
established between a communication terminal with a
wireless LAN function and the access point to enable the
communication terminal to implement communication
with the network. Examples of such communication ter-
minals with the wireless LAN function include personal
computers, game machines, cell phones, and so on. For
example, Patent Document 1 below describes a radio
communication device (cell phone) capable of quickly
seeking out an access point while keeping power con-
sumption low. This radio communication device is con-
figured to attempt access to only a specific access point
corresponding to access auxiliary information for control
on an access start to the access point, and to perform
activation control of a local radio transmission/reception
processing unit used in communication with the access
point.

Patent Document 1: Japanese Patent Application
Laid-open No. 2008-60742

SUMMARY OF THE INVENTION

[0003] If the function of the access point is loaded on
such a mobile terminal as a cell phone, the communica-
tion terminal can perform communication with the net-
work through the mobile terminal even at places where
there is neither ahome wireless LAN nor a public wireless
LAN. However, the mobile terminal serving as the access
point needs to continuously transmit a beacon signal car-
rying information necessary for the communication, and
this leads to increase in power consumption at the mobile
terminal. Since the conventional access points are fixed
facilities, there is no need for extra power saving means.
In contrast, the mobile terminal operating with a battery
is preferably configured so as to reduce power consump-
tion.

[0004] The present invention has been accomplished
in order to solve the above problem and an object of the
present invention is to provide a mobile terminal capable
of executing the access point function while keeping pow-
er consumption low, and a communication control meth-
od thereof.

[0005] A mobile terminal according to the present in-
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vention is a mobile terminal comprising: relay means for
relaying data transmitted between another communica-
tion terminal and a network; and change means for
changing an operation state of the relay means, based
on a location state in a mobile communication network
derived based on a reception situation of a signal from a
base station of the mobile communication network, and
a location state in a radio communication network differ-
ent from the mobile communication network, derived
based on a reception situation of a signal from a base
station of the radio communication network.

[0006] A communication control method according to
the present invention is a communication control method
in a mobile terminal with relay means for relaying data
transmitted between another communication terminal
and a network, the communication control method com-
prising: a change step of changing an operation state of
the relay means, based on a location state in a mobile
communication network derived based on a reception
situation of a signal from the mobile communication net-
work, and a location state in a radio communication net-
work different from the mobile communication network,
derived based on a reception situation of a signal from
the radio communication network.

[0007] Since these mobile terminal and communica-
tion control method are configured to change the opera-
tion state of the relay means functioning as an access
point, based on the location states of the mobile terminal
in the mobile communication network and in the radio
communication network, it becomes feasible to execute
the access point function while keeping power consump-
tion low.

[0008] The mobile terminal of the present invention is
preferably configured as follows: it further comprises stor-
age means for storing an identifier to specify the radio
communication network; the change means activates the
relay means if the mobile terminal is located inside an
area of the mobile communication network, if the mobile
terminal is located inside an area of the radio communi-
cation network, and if the identifier of the radio commu-
nication network included in the signal from the radio
communication network is not stored in the storage
means.

[0009] In this case, the relay means is activated where
the mobile terminal is located inside the both areas of
the mobile communication network and the radio com-
munication network and where the identifier of the base
station of the radio communication network is not stored
in the mobile terminal. In this configuration, the relay
means is activated when the other terminal cannot con-
nect to the network through the radio communication net-
work; thus an operating time of the relay means is re-
duced. As a consequence, the power consumption of the
mobile terminal is kept low.

[0010] Since these mobile terminal and communica-
tion control method are configured to change the opera-
tion state of the relay means functioning as an access
point, based on the location states of the mobile terminal
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in the mobile communication network and in the radio
communication network, it is feasible to execute the ac-
cess point function while keeping power consumption
low.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1is a drawing showing a functional configuration
of a cell phone according to an embodiment.

Fig. 2 is a drawing showing a hardware configuration
of the cell phone shown in Fig. 1.

Fig. 3 is a drawing showing an example of relation-
ship between communication areas and positions of
a cell phone and a digital camera.

Fig. 4 is a drawing showing an example of SSIDs
stored in a cell phone and in a digital camera.

Fig. 5 is a flowchart showing an operation of the cell
phone shown in Fig. 1.

Fig. 6 is a flowchart showing the details of an oper-
ation state change process in Fig. 5.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0012] Embodiments of the present invention will be
described below in detail with reference to the accompa-
nying drawings. In the embodiments the mobile terminal
according to the present invention is applied to a cell
phone. In the description of the drawings identical or
equivalent elements will be denoted by the same refer-
ence symbols, without redundant description.

[0013] First, configurations and functions of a cell
phone according to an embodiment will be described us-
ing Figs. 1 to 4. Fig. 1 is a drawing showing a functional
configuration of the cell phone. Fig. 2 is a drawing show-
ing a hardware configuration of the cell phone. Fig. 3 is
a drawing showing an example of relationship between
communication areas and positions of the cell phone and
a digital camera. Fig. 4 is a drawing showing an example
of service set identifiers (each of which will be referred
to hereinafter as "SSID") stored in the cell phone and in
the digital camera.

[0014] As shown in Fig. 1, the cell phone 1 can com-
municate with a mobile communication network 2
through transmission and reception of signals to and from
a base station 2a forming the mobile communication net-
work 2. Furthermore, the cell phone 1 can also commu-
nicate with a wireless LAN 3 through transmission and
reception of signals to and from a base station 3a forming
the wireless LAN 3. It is noted herein that the wireless
LAN 3 is a communication network different from the mo-
bile communication network 2. The mobile communica-
tion network 2 and the wireless LAN 3 are connected
each to a backbone network 4.

[0015] The cell phoneis equipped with an access point
function to relay data transmitted between a digital cam-
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era (another communication terminal) 5 and the network.
The digital camera 5 is equipped with a wireless LAN
function.

[0016] The cell phone 1 has the following functional
components: first receiver 11, first determiner 12, SSID
list storage (storage means) 13, second receiver 14, sec-
ond determiner 15, relay unit (relay means) 16, and relay
controller (change means) 17.

[0017] AsshowninFig.2,the cell phone 1is composed
of a CPU 101 to execute an operating system, an appli-
cation program, and others, a main memory unit 102
composed of a ROM and a RAM, an auxiliary memory
unit 103 composed of a memory or the like, a communi-
cation control unit 104 to perform data communication
through the mobile communication network 2 or the wire-
less LAN 3, adisplay unit 105 composed of aliquid crystal
monitor or the like, and a manipulating unit 106 composed
of input keys or the like. Each of the functions shown in
Fig. 1isimplemented by making predetermined software
retrieved onto the CPU 101 and main memory unit 102,
operating the communication control unit 104 under con-
trol of the CPU 101, and reading and writing data from
and into the main memory unit 102 or the auxiliary mem-
ory unit 103.

[0018] Referring back to Fig. 1, the first receiver 11 is
a part that receives broadcast information (signal) from
the base station 2a of the mobile communication network
2. The first receiver 11 outputs the received broadcast
information to the first determiner 12.

[0019] The first determiner 12 is a part that determines
a location state of the cell phone 1 in the mobile commu-
nication network 2, based on a reception situation of the
signal from the base station 2a of the mobile communi-
cation network 2. For example, the first determiner 12
determines that the cell phone 1 is located inside the area
of the mobile communication network 2, if the first receiv-
er 11 receives the broadcast information; otherwise, it
determines that the cell phone 1 is located outside the
area of the mobile communication network 2. The first
determiner 12 outputs the determination result as first
location information to the relay controller 17. The first
location information is information indicative of whether
the cell phone 1 is located in the mobile communication
network 2 and, as described above, it is derived based
on the reception situation of the broadcast information
from the base station 2a of the mobile communication
network 2.

[0020] The SSID list storage 13 is a part that stores
SSIDs (identifiers) to specify radio communication net-
works. The SSID list storage 13 stores SSIDs of wireless
LANs to which connection and data relay operations are
to be performed with priority over the cell phone 1. The
SSID list storage 13 may store an SSID list received from
the digital camera 5 or may store SSIDs entered by a
user.

[0021] The second receiver 14 is a part that receives
a beacon (signal) from the base station 3a of the wireless
LAN 3. The beacon transmitted from the base station 3a
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includes its SSID. The second receiver 14 outputs the
received beacon to the second determiner 15.

[0022] The second determiner 15 is a part that deter-
mines a location state of the cell phone 1 in the wireless
LAN 3, based on a reception situation of the signal from
the base station 3a of the wireless LAN 3. For example,
the second determiner 15 determines that the cell phone
1 is located inside the area of the wireless LAN 3, if the
second receiver 14 receives the beacon; otherwise, it
determines that the cell phone 1 is located outside the
area of the wireless LAN 3. Then the second determiner
15 outputs the determination result as second location
information to the relay controller 17. The second location
information is information indicative of whether the cell
phone 1islocatedin the wireless LAN 3 and, as described
above, it is derived based on the reception situation of
the beacon fromthe base station 3a of the wireless LAN 3.
[0023] Furthermore, the second determiner 15 ex-
tracts the SSID from the received beacon and checks
whether the SSID is stored in the SSID list storage 13.
Then the second determiner 15 outputs the check result
as SSID information to the relay controller 17. The SSID
information is information indicative of whether the SSID
of the wireless LAN 3 being the sender of the received
beacon is stored in the SSID list storage 13.

[0024] The relay unit 16 is a part that relays data trans-
mitted between the digital camera (another communica-
tion terminal) 5 and the network. The relay unit 16 initiates
or terminates transmission of a beacon in accordance
with a control signal input from the relay controller 17
described below. The beacon transmitted by the relay
unit 16 includes an SSID of the cell phone 1. When a
connection is established between the cell phone 1 and
the digital camera 5 by transmission of the beacon, the
relay unit 16 becomes able to relay data transmitted be-
tween the digital camera 5 and the mobile communication
network 2, data transmitted between the digital camera
5 and the backbone network 4, and so on. At this time,
the cell phone 1 functions as an access point.

[0025] The relay controller 17 is a part that changes
an operation state of the relay unit 16, based on the lo-
cation state in the mobile communication network 2 and
the location state in the wireless LAN. The relay controller
17 controls the relay unit 16, based on the first location
information, the second location information, and the
SSID information.

[0026] The processing of the relay controller 17 will be
specifically described using Figs. 3 and 4. Fig. 3 shows
an area MA of a mobile communication network, an area
NA1 of wireless LAN-A, an area NA2 of wireless LAN-B,
and an area NA3 of wireless LAN-C. The area MA in-
cludes a part of the area NA1, the whole of the area NA2,
and the whole of the area NA3. It is assumed that the
SSIDs of wireless LAN-A, wireless LAN-B, and wireless
LAN-C are "121212," "565656," and "343434." Further-
more, the SSID of the cell phone 1 is assumed to be
"787878."

[0027] Itis also assumed that the SSID list storage 13
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of the cell phone 1 stores the SSID "121212" of wireless
LAN-A and the SSID "565656" of wireless LAN-B (cf. Fig.
4(a)). On the other hand, the digital camera 5 is assumed
to store the SSID "121212" of wireless LAN-A, the SSID
"565656" of wireless LAN-B, and the SSID "787878" of
the cell phone 1 (cf. Fig. 4(b)).

[0028] First described is the processing carried out in
a case where the cell phone 1 and the digital camera 5
are located at point P1. In this case, the relay controller
17 determines that the relay unit 16 is to be deactivated,
based on the first location information indicative of the
location outside the area of the mobile communication
network and the second location information indicative
of the location outside the areas of the wireless LANs (or
indicating that the cell phone 1 is located in neither of the
three wireless LAN areas). Then the relay controller 17
generates a control signal for controlling the relay unit 16
to transmit no beacon, and outputs it to the relay unit 16.
This control signal makes the relay unit 16 stop trans-
mission of the beacon or maintain its stopped state. As
a result, the access point function of the cell phone 1 is
deactivated and the digital camera 5 is unable to connect
to the network.

[0029] When the cell phone 1 and the digital camera
5 are located at point 2, the relay controller 17 determines
that the relay unit 16 is to be activated, based on the first
location information indicative of the location inside the
area MA and the second location information indicative
of the location outside the areas of the wireless LANSs.
Then the relay controller 17 generates a control signal
for controlling the relay unit 16 to transmit a beacon, and
outputs it to the relay unit 16. This control signal makes
the relay unit 16 start transmitting the beacon. As aresult,
the access point function of the cell phone 1 is activated
and the digital camera 5 becomes connectable to the
network.

[0030] When the cell phone 1 and the digital camera
5 are located at point P3, the relay controller 17 deter-
mines that the relay unit 16 is to be deactivated, based
on the first location information indicative of the location
inside the area MA, the second location information in-
dicative of the location inside the area NA1, and the SSID
information indicating that the SSID "121212" of the wire-
less LAN-A is stored in the SSID list storage 13. In this
case, the digital camera 5 cannot connect to the network
through the cell phone 1 but can connect to the network
through the wireless LAN-A because the digital camera
5 itself stores the SSID of the wireless LAN-A inside.
[0031] When the cell phone 1 and the digital camera
5 are located at point P4, the relay controller 17 deter-
mines the relay unit 16 is to be deactivated, based on
the first location information indicative of the location out-
side the area of the mobile communication network, the
second location information indicative of the location in-
side the area NA1, and the SSID information indicating
that the SSID "121212" of the wireless LAN-A is stored
inthe SSID liststorage 13. In this case, the digital camera
5 can connect to the network through the wireless LAN-
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A as in the case where it is located at point P3.

[0032] When the cell phone 1 and the digital camera
5 are located at point P5, the relay controller 17 deter-
mines that the relay unit 16 is to be deactivated, based
on the first location information indicative of the location
inside the area MA, the second location information in-
dicative of the location inside the area NA2, and the SSID
information indicating that the SSID "565656" of the wire-
less LAN-B is stored in the SSID list storage 13. In this
case, the digital camera 5 cannot connect to the network
through the cell phone 1 but can connect to the network
through the wireless LAN-B because the digital camera
5 itself stores the SSID of the wireless LAN-B inside.
[0033] When the cell phone 1 and the digital camera
5 are located at point P6, the relay controller 17 deter-
mines that the relay unit 16 is to be activated, based on
the first location information indicative of the location in-
side the area MA, the second location information indic-
ative of the location inside the area NA3, and the SSID
information indicating that the SSID "343434" of the wire-
less LAN-C is not stored in the SSID list storage 13. In
this case, the access point function of the cell phone is
activated and thus the digital camera 5 becomes con-
nectable to the network through the cell phone 1.
[0034] The six examples described above are summa-
rized into (a) to (d) below.

[0035] (a) Whenthecellphone 1 and the digital camera
5 are located outside the area of the mobile communica-
tion network, the relay controller 17 deactivates the relay
unit 16 (cf. the examples of points P1 and P4). This op-
eration allows the cell phone 1 to avoid the unnecessary
beacon transmission and power consumption owing
theretointhe case where the network connection through
the cell phone 1 cannot be expected.

[0036] (b) Whenthecellphone 1andthedigital camera
5 arelocated inside the area of the mobile communication
network and outside the area of the wireless LAN, the
relay controller 17 activates the relay unit 16 (cf. the ex-
ample of point P2). This operation causes the relay unit
16 to be activated in the case where the digital camera
5 cannot connect to the network through the wireless
LAN 3, and thus reduces the operating time of the relay
means. As a consequence, the power consumption of
the mobile terminal is kept low.

[0037] (c)Whenthe cell phone 1 andthe digital camera
5 arelocated inside the area of the mobile communication
network and inside the area of the wireless LAN and when
the SSID of the wireless LAN is stored in the SSID list
storage 13, the relay controller 17 deactivates the relay
unit 16 (cf. the examples of points P3 and P5). This op-
eration allows the cell phone 1 to avoid the unnecessary
beacon transmission and power consumption owing
thereto in the case where the digital camera can connect
to the network through the wireless LAN without use of
the cell phone 1 or in the case where the wireless LAN
is used with priority.

[0038] (d) Whenthecell phone 1 and the digital camera
5 arelocated inside the area of the mobile communication
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network and inside the area of the wireless LAN and when
the SSID of the wireless LAN is not stored in the SSID
list storage 13, the relay controller 17 activates the relay
unit 16 (cf. the example of point P6). Since the relay unit
16 is activated where the digital camera 5 cannot connect
to the network through the wireless LAN 3, the operating
time of the relay means is reduced. As a consequence,
the power consumption of the mobile terminal is kept low.
[0039] The below will describe the operation of the cell
phone 1 shown in Fig. 1 and a communication control
method according to the present embodiment, using
Figs. 5 and 6. Fig. 5 is a flowchart showing the operation
of the cell phone 1. Fig. 6 is a flowchart showing the
details of an operation state change process in Fig. 5.
[0040] First, the first determiner 12 derives the location
state in the mobile communication network 2, based on
the reception situation of broadcast information in the
firstreceiver 11, and outputs the result thereof as the first
location information to the relay controller 17 (step S1).
Next, the second determiner 15 derives the location state
in the wireless LAN 3, based on the reception situation
of the beacon in the second receiver 14, and outputs the
result thereof as the second location information to the
relay controller 17 (step S2). Thereafter, the second de-
terminer 15 extracts the SSID from the received beacon
and checks whether the SSID is stored in the SSID list
storage 13 (step S3). The second determiner 15 outputs
the check result as SSID information to the relay control-
ler 17. Subsequently, the relay controller 17 changes the
operation state of the relay unit 16, based on the location
state in the mobile communication network 2 (first loca-
tion information), the location state in the wireless LAN
3 (second location information), and the presence/ab-
sence of the SSID (SSID information) (step S4, change
step).

[0041] Specifically, as shown in Fig. 6, when the cell
phone 1 is located inside the area of the mobile commu-
nication network 2 (step S41; YES) and when the cell
phone 1 is located outside the area of the wireless LAN
3 (step S42; NO), the relay controller 17 activates the
relay unit 16 (step S43).

[0042] Whenthe cell phone 1islocated inside the area
of the mobile communication network 2 (step S41; YES)
and when the cell phone 1 is located inside the area of
the wireless LAN 3 (step S42; YES), the relay controller
17 determines whether the SSID of the wireless LAN 3
is stored in the SSID list storage 13 (step S44). If the
received SSID is not stored in the SSID list storage 13
(step S44; NO), the relay controller 17 activates the relay
unit 16 (step S43). On the other hand, if the received
SSID is stored (step S44; YES), the relay controller 17
deactivates the relay unit 16 (step S45).

[0043] When the cell phone 1 is located outside the
area of the mobile communication network (step S41;
NO), the relay controller 17 deactivates the relay unit 16
(step S46).

[0044] In the present embodiment, as described
above, the operation state of the relay unit 16 functioning
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as an access point is changed based on the location
states of the cell phone 1 in the mobile communication
network 2 and in the wireless LAN 3; therefore, it be-
comes feasible to execute the access point function while
keeping the power consumption of the cell phone 1 low.
In addition, the present embodiment improves conven-
ience because the access point function is automatically
activated or deactivated.

[0045] The present invention was described above in
detail based on the embodiment thereof. However, the
present invention is not limited only to the above embod-
iment. The present invention can be modified in many
ways as described below, without departing from the
scope and spirit of the invention.

[0046] The above embodiment showed the example
wherein the cell phone 1 determined the location situation
in the wireless LAN 3, but it is also possible to adopt a
configuration wherein the digital camera 5 determines
the location situation in the wireless LAN 3 and notifies
the cell phone 1 of the determination result (equivalent
to the second location information in the above embod-
iment). This configuration eliminates the need for the mo-
bile terminal to determine the location situation in the
radio communication network and thus reduces the load
on the mobile terminal.

[0047] Inthe above embodiment the second determin-
er 15 determined the storage situation of the SSID in-
cluded in the beacon, but the mobile terminal may be
configured to change the operation state of the relay
means while ignoring the SSID. For example, the mobile
terminal may be so configured that the relay means is
activated if the mobile terminal is located inside the area
of the mobile communication network and outside the
area of the radio communication network and that other-
wise the relay means is deactivated. In this case, the
mobile terminal does not have to be equipped with the
component corresponding to the foregoing SSID list stor-
age 13.

[0048] The above embodiment showed the wireless
LAN 3 as the radio communication network, but there are
no restrictions on the type of the radio communication
network. For example, the present invention is also ap-
plicable to systems using WiMAX (Worldwide Interoper-
ability for Microwave Access). Furthermore, there are no
restrictions on the type of the mobile communication net-
work, either. For example, the present invention is also
applicable to systems using W-CDMA (Wideband Code
Division Multiple Access), CDMA-2000, or LTE (Long
Term Evolution).

[0049] The above embodiment showed the example
of the cell phone 1 and the digital camera 5 as the mobile
terminal and the other communication terminal, but there
are no restrictions on the type of the mobile terminal, and
the type of the communication terminal configured to
communicate through the mobile terminal. For example,
a personal digital assistant (PDA) can be the mobile ter-
minal and a portable game machine or portable music
player can be the other communication terminal.
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Claims

1.

A mobile terminal comprising:

relay means for relaying data transmitted be-
tween another communication terminal and a
network; and

change means for changing an operation state
of the relay means, based on a location state in
a mobile communication network derived based
on a reception situation of a signal from a base
station of the mobile communication network,
and a location state in a radio communication
network different from the mobile communica-
tion network, derived based on a reception sit-
uation of a signal from a base station of the radio
communication network.

The mobile terminal according to claim 1, further
comprising: storage means for storing an identifier
to specify the radio communication network,
wherein the change means activates the relay
means if the mobile terminal is located inside an area
of the mobile communication network, if the mobile
terminal is located inside an area of the radio com-
munication network, and if the identifier of the radio
communication network included in the signal from
the radio communication network is not stored in the
storage means.

A communication control method in a mobile terminal
with relay means for relaying data transmitted be-
tween another communication terminal and a net-
work, the communication control method compris-

ing:

a change step of changing an operation state of
the relay means, based on a location state in a
mobile communication network derived based
on a reception situation of a signal from the mo-
bile communication network, and a location
state in a radio communication network different
from the mobile communication network, de-
rived based on a reception situation of a signal
from the radio communication network.
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Fig.6
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